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Japanese agricultural soil growing rice contains high concentrations of cadmium carried from river water. The
main sources of cadmium in the soil are ore deposits composed of lead—zinc sulfide minerals in the upper
stream. The processes of cadmium release to the environment take place at the interface between the mineral
surface and water, which is influenced by both the solution chemistry and the nature of interacting mineral
surfaces. In the present study, we examine the chemical and structural properties of raw mineral surfaces,
mainly sphalerite (ZnS) and galena (PbS). To understand whether the raw mineral surfaces dissolve readily in
acid solutions over the short experimental durations, we used mineral aggregates collected from the Tochibora
ore deposits, Kamioka mine (Gifu prefecture, Japan). The dissolution of the raw and cleavage surfaces was
observed in detail using a fixed—point observation technique with SEM. The experimental results show that
dissolution of galena occurs by generation and spread of square—shaped etch pits parallel to [110] directions.
The dissolution of [110] steps is isotropic and the etch pits therefore remain square shaped during the
dissolution process. The square etch pits on the cleavage surfaces exhibited below 1.0 um in size, whereas
those on the raw surfaces reached a size of approximately 5.0 um. The etch pit area of raw galena surfaces is
at least 30 to 50 times larger than those of the cleavage surfaces. This suggests that the dissolution rate of
galena is much faster on raw surface than on cleavage surface. That is, the existence of zinc—copper ore
deposits in Japan has a significant negative effect on environment, especially heavy metal pollution of
agricultural soils.




